ABSTRACT INTRODUCTION: Osteoporosis is a metabolic bone disease caused by a decrease in the bone mineral density. It is a major public health threat as it weakens bones, especially those in the wrist, spine, or hip, and causes them to break easily. AIM: The study aimed to fi nd how strictly postmenopausal women with osteoporosis adhere to a long-term therapy with bisphosphonates. PATIENTS AND METHODS: The study was conducted over a 24-month period. It included a total of 341 randomized patients with postmenopausal osteoporosis; the diagnosis was made on the basis of clinical and radiological evidence and a DXA T-score of the axial skeleton and the left hip less than -2.5 SD. Therapy included per os administration of alendonate 70 mg once a week or 50 mg of ibandronate once a month. RESULTS: The patient medication persistence at the end of month 12 was 86.80%, and at the end of month 24 month -58.94%. The medication possession ratio (MPR) in the bisphosphonate therapy at 6, 12, 18, and 24 months varied from 0.93 to 1.00. This suggests that there was a very good patient medication adherence of the study subjects to the 24-month treatment with bisphosphonates. The patient medication persistence dropped signifi cantly at the end of month 12. CONCLUSION: Compliance of patients with antiresorptive therapy depends on the specifi c socio-economic conditions and the attending physician's behaviour. Very rarely, treatment is discontinued because of adverse effects exerted by the drugs or because patients may not be convinced that they have osteoporosis.
INTRODUCTION
Osteoporosis is a metabolic bone disease induced by a decrease in bone mineral density (BMD). The condition increases signifi cantly the risk patients run of sustaining fractures of the spine, hip, wrist and other bones. Osteoporosis is one of the major problems of public health. Timely treatment of this disease is key to reducing bone destruction, increasing bone strength and bone density and minimising fracture risk. [1] [2] [3] A long-term, systematic treatment is absolutely necessary in postmenopausal osteoporosis. Bisphosphonates (alendronate, risedronate, ibandronate) are agents that inhibit the osteoclast-induced bone resorption, suppress bone metabolism and reduce fracture risk. 4 In treating oligo-symptomatic chronic diseases such as postmenopausal osteoporosis, many patients are often not compliant enough to the therapy they have been prescribed to receive. According to literature sources, 45 to 55% of patients with chronic diseases such as hypertension, gout, hyperlipidemia and atherosclerosis cease therapy earlier than they should. 5, 6 Women with osteoporosis undergoing systematic therapy vary widely in number from country to country, the therapeutic time often being suboptimal. 7 Kothawala 3 reports that more than 50% of osteoporosis patients treated with bisphosphonates adhere poorly to the prescribed treatment regimen and discontinue treatment within 6 or 12 months of initiation. In small groups of patients persistence and adherence to the prescribed anti-resorptive therapy reaches 60-80%. [8] [9] [10] The willingness of patients with osteoporosis to undergo long-term treatment depends on the concomitant diseases, the number of hospitalizations related to other diseases, previous fractures, and the changes in BMD. Poor adherence to treatment could sometimes be associated with insuffi cient efforts on the part of the doctors to make patients overcome the negative attitude to the treatment. 11 Some of the patients resume anti-The study aimed to assess the adherence of postmenopausal women with osteoporosis to a long-term treatment with bisphosphonates. Also the factors limiting the implementation of prescribed treatment with bisphosphonates were analyzed.
PATIENTS AND METHODS
Screening criteria were met by 490 women with postmenopausal osteoporosis who were past 55 years of age. Of these, 341 were randomized. Written informed consent was obtained from all of these subjects for participation in the study. The study was conducted over a 24-month period (2005 -2009 ). The diagnosis of postmenopausal osteoporosis was based on clinical and radiological evidence and on dual-emission X-ray absorptiometry (DXA) of axial skeleton and left hip. The study included patients with a T-score lower than -2.5 SD. The diagnosis of postmenopausal osteoporosis met the requirements of internationally accepted criteria. 4 Randomized women received per os treatment with 70 mg alendonate once a week or ibandronate 50 mg once a month. Exclusion criteria were discontinuation of prescribed therapy or contraindications to the bisphosphonates therapy. Women on a regular hormone treatment were not randomized. Patients who discontinued treatment for more 60 days dropped out of the study. Control clinical examinations were performed every 6 months. The regularity of reception of anti-osteoporotic medications was checked through patients self-reporting. Concomitant diseases and the associated medications were also registered. Monitoring of patients with hypercalciuria and hyperphosphaturia was focused on diagnosis. The study included women with medium or low personal income -from BGN 150 to ~ BGN 1000 a month (75-500 Euros).
Comorbid prevalence included an average of 2 comorbidities. Over the study period the number of hospitalizations for diseases unrelated to osteoporosis was 16 .
The randomised patients were completely supplied with bisphosphonate by the Health Insurance Fund. Under current rules, the patients paid some of the cost of the bisphosphonate. Changing medications (from alendronate to ibandronate or vice versa) did not exclude the patient from the study. Verifi cation of the received treatment was done by means of the health insurance prescription book. Monitoring included drug tolerance to the administered anti-resorption therapy, the BMD score, and the number of fractures before and after initiation of treatment.
Age distribution of the studied women with osteoporosis is presented in Table 1 .
Three parameters were used in assessing the regularity of reception of the prescribed anti-osteoporosis medications: compliance, persistence, and adherence. The defi nitions of these three parameters do not overlap completely in different literary sources. 8, 12 For consistency purposes of our results with those of other authors we cite here the basic defi nitions of the variables we used and which comply with the requirements of the American College of Rheumatology -АCR. 11 :
Patient medication compliance: the extent to which a patient acts in accordance with the prescribed recommendations made by the provider with respect to timing, dosage, and frequency of medication taking. "Compliance" can also be considered in a more general aspect to include details of how the medication is taken -with water, lemonade, coffee, milk, etc. This study used "self reported compliance" recording the patients' self-reported data about the specifi c manner of administering the therapy. 13, 14 Patient medication persistence: how long and adequate the anti-osteoporosis therapy has been and whether the patient has received the therapy as long as it has been recommended . "Medication persistence" is measured by the time from commencement to completion of the prescribed treatment compared with the periods during which treatment is actually administered.
Patient medication adherence to the prescribed therapy. According to the definition of the International Society For Pharmacoeconomics and Outcomes Research-ISPOR (July 2008), this is a summarizing variable, the sum of the medication compliance and medication persistence. To measure patient medical adherence we used the medication possession ratio (MPR), a method also often used for prolonged medical treatment in other diseases. 8, 15, 16 MPR is calculated as the number of days during which the patient actually received the prescribed therapy is divided by the number of days of the therapeutic term.
STATISTICAL ANALYSIS
In the study we calculated 95% confi dence interval (CI) of patient medication persistence, and used the dynamic changes analysis and a graphical analysis of the current combination at equal time intervals. Medication possession ratio was used to measure the adherence of patients to regular therapy. The MPR index was calculated separately for each one-month period.
RESULTS
Distribution by age/number of observed women with osteoporosis is presented in Table 1 .
Our results on persistence (the duration of reception of prescribed therapy) for alendronat or rizedronat per month is presented in Table 2 . Table 3 presents the results on patient medication persistence to antiresorptive therapy at 6, 12, 18 and 24 months in the studied postmenopausal women.
In assessing the patient medication persistence to the recommended therapy of 341 patients with postmenopausal osteoporosis, 45 patients (13.20%) discontinued treatment with bisphosphonates at the end of month 12, while 296 patients (86.80%) continued treatment. At the end of the month 24 the total number of women who discontinued treatment increased to 140 (41.06%) as 201 (58.94%) women continued their treatment for 24 months. Interruption of therapy is most often seen at the end of 6, 12 and 18 months. We relate this dynamics to the fact that the renewal of documents to obtain subsidized health insurance fund drugs is carried out at the end of each 6 months.
The patient medication adherence to the bisphosphonates therapy in the randomized 341 women was calculated using MPR, and the method applied was "analysis of dynamic changes" (Table 4) . Table 4 presents the data for the MPR monthly dynamics for the patient medication adherence of women who received the bisphosphonate therapy for 24 months without ceasing it. For the different months of study values fl uctuate from 0.93 to 1.00. A high degree of patient medication adherence to the prescribed treatment of patients was established. Women who discontinued treatment during the follow-up intervals for 60 days or more dropped out from the calculations. Fig. 1 presents the dynamic changes of MPR per months. They fl uctuate around a straight horizontal line parallel to the abscissa. This feature of the dynamics of the values of MPR is to support the existence of statistical reliability of the results and the adequacy of the volume of the studied sample.
During the study period two cases of fractures were observed -one of the radius and one of the humerus.
In 9 patients therapy was discontinued because of side effects of bisphosphonates.
DISCUSSION
Strict adherence to recommended therapy presents a real challenge for patients with postmenopausal osteoporosis. The therapy's success is essentially dependent on the medication effectiveness and the behaviour of treated patients. Our results indicate that 13.20% of the patients discontinued bisphosphonates treatment at the end of the fi rst year, this percentage reaching 41.06% at the end of the second year. This poor adherence to bisphosphonate treatment has been established in nonrandomized women with postmenopausal osteoporosis. [17] [18] [19] As much as 45% of the patients have been reported to cease anti-osteoporosis therapy at the end of the fi rst year after initiating it. 20 Other authors report a higher percentage, 57.5%. 7, 21 The average adherence rate is said to be 75%, ranging from 4.6% to 100%. There have been reports that 52%-56% of all patients continue treatment with bisphosphonates even beyond 5 years. 8, 21 In a large study of "self-reporting" women over 45, seven months after initiation of treatment 70% of study subjects were found to have strictly adhered to the osteoporosis medication. 22 The causes and circumstances related to compliance to bisphosphonates are complex and diffi cult to defi ne. Compliance of patients to receive an antiresorptive therapy depends on the socio-economic conditions, on the health insurance system and the behaviour of the attending physician. 23 The price of antiresorptive drugs is also a major factor. It is well known that a low bone density found by DXA is not the ideal method for predicting fracture risk. According to literature data DXA can predict less than half of the cases in which there will be post-osteoporotic fractures. 8 It is also possible that some of the low BMD patients included in our study do not have osteoporosis. Discontinuation of therapy is rarely associated with the presence of side effects of the administered drug, or lack of belief in patients that they have osteoporosis (3.1%). Usually this refers to patients with limited intelligence, poor education or because of the fact that younger women cannot accept the fact that they have osteoporosis. Discontinuation of therapy may be due to a lack of positive dynamics in the control of bone density measurements (0.5%). Few patients and physicians change therapy or interrupt it because they think that the disease is refractory. Some of the patients are poorly informed about the duration of antiresorptive therapy and, as a consequence often cease treatment after the sixth month. Not infrequently it is economic reasons that determine the compliance and persistence of treatment (19.3%). It is quite erroneous to qualify patients as noncompliant, actually they should be considered misscompliant. Adherence to anti-osteoporosis treatment in women decreases at over 80 years of age. It is a very rare case that patients or doctors cease the antiresorptive therapy for no good reasons, for fear of the side effects of the drugs. Studying adherence to treatment is of great practical and scientifi c importance, but the methodology used is disputable and even today it remains insuffi ciently standardized. [23] [24] [25] To combat the poor adherence to anti-absorptive treatment it is necessary to improve the treatment strategy and the use of simpler methods of administration. Extending the period between the administration of drugs can improve compliance to some degree. Introducing new osteoporosis drugs into practice may be successful if the drugs have better compliance. Certainly poor adherence to treatment is a problem specifi c to the administered drug.
In the observed postmenopausal women with osteoporosis a relatively high degree of consistency and adherence to treatment (medical persistence) to bisphosphonate was found. At 12 months the rate of medical persistence is high -86.80%, while at the 24 months the degree of medical persistence is signifi cantly reduced and is 58.94%. Adherence to treatment as measured by medication possession ratio in postmenopausal women not ceasing their treatment for 24 months is very high -0.9788.
CONCLUSIONS
Adherence and consistency of treatment with bisphosphonates in postmenopausal osteoporosis is a signifi cant problem in daily practice for rheumatologists, endocrinologists and orthopedists. The medication possession ratio, the method we used, can be applied in cases undergoing prolonged medical treatment for other chronic diseases such as hypertension, diabetes and gout. The index assesses the behaviour of patients during their treatment. On the
